Experiment was conducted at Sakha Horticulture Research Station, Kafr El-Sheikh Governorate, Egypt, during the two successive seasons of 2014/2015 and 2015/2016 to study the effect of foliar spray with kinetin and zinc on Clivia miniata, L. plant for improving growth performance and raising new formed rhizomes. Kinetin and zinc were sprayed after three weeks of planting, three times, with three weeks' interval at the rates of 0, 30,60 and 90 mg/L for kinetin and 0,100 and 150 ppm for zinc sulphate. Results indicated that application of kinetin at the rate of 90 ppm coupled with zinc at the rate of 150 ppm significantly increased leaf length by 45.65%, number of leaves by 49.40%, fresh weight of leaves/plant by 57.85 %, dry weight of leaves/plant by 56.90%, precocity in flowering by 35.17% , flowering stalk length by 34.47%, flowering stalk diameter by 41.89%, flowering stalk fresh weight by 66.11%, flowering stalk dry weight by 64.84%, , number of florets/flower by 57.79%, number of flower/clump by 60.77% and flowering duration by 47.89% and number of rhizomes/clump by 66.6 as well as fresh and dry weights of rhizomes/ clump by 34.38 and 56.79% respectively. In addition, root length was increased by 55.27%, number of roots by 48.72% as well as fresh and dry roots by 60.07 and 38.59% respectively. Besides, it increased chemical constituents i.e. nitrogen, phosphorus, potassium, chlorophyll (a), chlorophyll (b), carbohydrates content in leaves by 51.73, 51.62, 38.99, 58.36, 41.55 and 30.45%, respectively, compared to untreated plants. Therefore, application of kinetin at the rate of 90 ppm coupled with zinc at the rate of 150 ppm after three weeks of planting Clivia miniata. L. three times with three weeks' interval improved growth performance and raised new formed rhizomes/ clump under local conditions. keywords: Kinetin, Zinc and Clivia miniata L.
INTRODUCTION
Clivia miniata. L. (Amaryllidaceae) is one of the best-known ornamental plant groups worldwide (Koopowitz, 2002) . It has a good economic potential for pot plant trade. It is extremely popular as a garden plant. The orange flowers are produced in dense clusters on top of a thick stem that pushes up from between a fan of evergreen, strap-like leaves. In addition, it has also been reported to have medicinal value. It is considered poisonous because it contains small amounts of the alkaloid lycorine. However, large quantities must be ingested to cause symptoms of toxicity. Lycorine has many derivatives used for anti-cancer (Wang et al., 2014 and Zhifei et al., 2013) . Offset and rhizomes division are the important methods of vegetative propagation for Clivia miniata L plant. Although the offset production rate in this plant is not enough for commercial production, the slow rate of offset production is a serious obstacle in developing C. miniata. L. cultivation kinins are plant growth regulators used for stimulating cell division, as well as for the formation and growth of axillary and shoots. The main group of synthetic cytokines includes N6 substituted adenines like kinetin (6furfurylaminopurine), benzyl adenine (6-benzylaminopurine, BA), 6-benzylamino-9-(tetrahydropyran-2-yl) -9H-purine; PBA (Bubán, 2000) . Many authors demonstrated that growth and flowering of many ornamental plants can easily be forced by different cytokinin groups. Mohamed (2017) revealed that the application of Benzyl adenine at 100 ppm gave the high quality of vegetative, flowering and chemical composition characteristics of Aster (Symphyotrichum novibelgii). Bezabih et al., (2017) on Zingiber officinal revealed that 6-benzylaminopurine at the rate of 50 ppm increase leaf length, number of leaves, rhizome weight and increase bud development hence propagate production ratio.
On Carnation Ramtin et al., (2016) indicated that chlorophyll (a) and (b) content, significantly affected by using Benzyl adenine as foliar spray at the rate of 150 µM. Aier et al., (2015) on Gladiolus plant indicated that BA at 250 ppm exhibited maximum economic yield in terms of number of spikes per corm and number of corms per plant. Ghatas (2015) on Hemerocallis aurantiaca indicated that the three concentrations of kinetin increased vegetative growth parameters i.e., number of leaves/plant, fresh and dry weights of leaves/plant and number of offsets/clump .In addition to improving flowering growth parameters i.e., number of days required from planting to start flowering, number of flower, flower stalk length, diameter, fresh and dry weights of flower stalk, duration of flower on plant and flower vase life positively were affected, as the same as chemical composition parameters i.e., leaf total carbohydrates , N, P and K contents with superior to the medium and high rates. Youssef and Abd El-Aal (2014) indicated that 60 ppm kinetin-sprayed plants improved most of the studied vegetative and flowering growth traits of Hippeastrum vittatum plants. Sardoei et al., (2013) found that application of benzyl adenine at the rate of 400 mg/L either foliar or drench gave the maximum offset of Aloe barbadensis. Youssef and Mady (2013) showed that spraying Aspidistra elatior plants with benzyl adenine at 75ppm improved all vegetative growth and chemical constituents. Eid et al., (2010) indicated that parameters of flowering characteristics, number of bulblets/plant and fresh weight of bulb and bulblets / plant were significantly increased by foliar application of benzyl adenine of Polianthus tuberosa. Youssef and Ismaeil (2009) indicated that 200 ppm kinetin-sprayed plants improved all studied vegetative and flowering growth traits of Clivia miniata plants. Mohamed (2009) on Polianthus tuberosa showed that, the treatments of BA at 50 ppm and kinetin at 50,100 and 200 ppm recorded highly increases of fresh weight of total flower spike, fresh weight of flower spike with floret, fresh weight of flower spike without floret, fresh weight of third floret, number of florets per spikes, length of flower spike, thickness of flower spike, dry weight of total flower spike, dry weight of flower spike with floret , dry weight of flower spike without floret and dry weight of the third floret of tuberose and bird of paradise. In addition to increased N, P, K, chlorophyll (a) and (b) and total carbohydrates. Eid and Abou-Leila (2006) reported that application of benzyladenine on Caroton plant resulted an increases in plant growth (fresh weight, plant height, No. of branches). Youssef et al. (2004) reported that foliar application of kinetin to Matthola incana L. plants significantly promoted growth.
Zinc is one of the essential micronutrients required for optimum crop growth. It plays an important role in many biochemical reactions (carbohydrate, proteins, fats and oil metabolism) within the plants and in the energy transfer mechanism. Zinc is important in the formation of the growth hormone auxin. Auxin is produced by shoot tips and controls cell division, leaf and shoot growth and fruit development. Zinc is also needed by leaf cells to form the green leaf pigment chlorophyll. It regulates the starch formation and proper root development. Also, zinc plays an essential role in plant physiology where it activates some enzymes such as dehydrogenases, pretenases, peptidases and phospho hydrolases. It does not only improve the yield but also improves the quality of crops (Sharma, 2014 and Maerschel et al., 2007) . Devi1 et al., (2017) on Polianthes tuberosa noticed that foliar application of ZnSO 4 at 0.5% gave maximum number of leaves/plant, plant height, number of spike/plant, spike length, number of florets/spike, number of bulbs/clump, weight of bulbs/clump, diameter of the largest bulb. Neetu et al., (2016) on gladiolus cv. Gunjan, Gold, Sabnum and Snow princess pointed out that the application of kinetin at the rate of 100, 150 ppm and 200 ppm significantly increased vegetative growth, and flowering parameters. Shah et al., (2015) revealed that application of zinc sulphate at 0.5% on Tagetes erecta increased significantly vegetative growth parametares i.e. plant height, number of leaves/ branches and number of branches/ plant. Also, affected flowering traits i.e. stem diameter, number of flowers plant, and flower fresh weight. Hembrom and Singh (2015) on Lilium indicated that treatment of foliar zinc sulphate at 0.4% significantly enhanced the number of bulblets per plant over control treatment. Khalifa et al., (2011) on Iris concluded that the foliar spray of zinc sulphate at all rates significantly increased growth parameters, flowers characteristics and bulblet number as compared with the control treatment. The treatments also significantly increased leaves carbohydrate, pigments, N, P and K%. Reddy and Rao (2011) on gladiolus showed that the treatment 2% zinc significantly increased plant height, number of leaves, leaf length with the highest values when sprayed at 6 weeks after planting compared to 4 and 8 after planting, gave more number of spikes, spike length, number of florets per spike and highest spike growth rate over other treatments. Eid et al., (2010) showed that zinc at 0.75, 1.50 and 3 g/l or BA at 25, 50 and 100 ppm as foliar application significantly increased flowering, bulbs characteristics, N, P, K, and total carbohydrates content of tuberose.
Offset and rhizomes are the important methods of vegetative propagation for Clivia miniata, L. plant. Also, the offset production rate in this plant is not enough for commercial production, the slow rate of offset production is a serious obstacle in developing C. miniata L. cultivation. Therefore, offset production, duration and quality flowering should be increased. In addition, information regarding micro nutritional requirements is lacking for C.miniata L. Due to these reasons, using agronomy practices like growth regulators (kinetin) and micronutrients (zinc) seems to be necessary in order to produce a lot of plants and flowers in minimum time. Therefore, this experiment was performed to study the effect of kinetin (C 10 H 9 N 5 O), zinc sulphate (ZnSO 4 ) as EDTA 16 % at different rates and the interaction between them to enhance growth performance, flowering, rhizomes productivity and some chemical constituents of Clivia miniata.L. plant.
MATERIALS AND METHODS

Experimental site
This experiment was conducted at Sakha Agricultural Research Station, Kafr El-Sheikh Governorate, Egypt, located at 31-57 latitude, 30-57 longitude with an elevation of about 6 meters above mean sea level in the North Middle Nile Delta region during the two successive seasons of 2014/2015 and 2015/2016 under saran house.
Planting procedure
Rhizomes of Clivia miniata,L. a local variety, three years old, at weight of 130-150 (g) were obtained freshly from Faculty of Agriculture at Kafr El-Sheikh University. On October 28 th , rhizomes were immersed in fungicide solution, then, they were planted in clay pots of 30 cm diameter containing a growing media of sand and clay (1: 2 v/v) at 10-12cm depth of soil in saran house. Soil samples were taken for physical and chemical analysis before planting in the two seasons. The obtained data are shown in Table ( A).
The plants were fertilized with kristalon (20:20:20) at 4g/l. Fertilizers were devoted into three equal portions, the first one was added after one-month of planting, and the second one applied a month later, while the third one was applied during flowering. Kinetin and zinc were applied as foliar spray after 3 weeks from planting, three times, at three weeks' interval. The plants of each treatment were sprayed till run off point. However, control treatment was sprayed with tap water. Experimental design:
The pots experiment was laid out in a factorial treatment combination in a completely randomized block design under saran house. The two-factors were consisted of four concentrations of kinetin which were 0, 30, 60 and 90 mg/l and as the first factor zinc treatments with three level of 0,100 and150 mg/l as the second factor. Three replicates were used, each replicate consisted of four pots and every pot contained one plant (4 kinetin x 3 zinc x 3 replicates x 4 pots) as follow: 
Kinetin stock solution preparation
Kinetin was solved by sodium hydroxide, and prepared stock solution (1000 mg/l) then, it was diluted to obtain the required concentrations (30, 60 and 90 mg/l) with addition of Tween-20 at the concentration of 0.1% as surfactant.
The following data were recorded:
Vegetative growth parameters were measured such as leaf length (cm), leaf number /plant, leaves fresh and dry weights/plant (g). Also, flowering growth parameters were measured such as flowering date as number of days from planting to the first flower bud open, flowering stalk length (cm), flowering stalk diameter, flowering stalk fresh and dry weights (g/plant), number of florets/flower, number of flowers/ clump and duration of flowers (day), as well as rhizome growth parameters i.e. number of produced offsets/clump, fresh and dry weights of rhizome/ clump (g), roots length, roots number /clump as well as, roots fresh and dry weights/ clump. However, data concerning vegetative growth and flowering were recorded at flowering time on March, while those of rhizome productivity and roots were measured after the end of the flowering duration i.e. May15 th .
Chemical analyses:
Percentages of N, P, and K of dried leaves were determined at the end of the experiment according to Piper, (1947) , Troug and Meyer (1939) and Brown and Lilliland, (1946) , respectively. Chlorophylls (a) and (b) were determined in leaf samples (mg/g f.w) according to colorimetric method (A.O.A.C, 1990) . And total carbohydrates content (mg/g dry weight) of leaf using the colorimetric method given by Herbert et al., (1971) .
Statistical analysis:
Data were computed and subjected to analysis of variance (ANOVA) by adopting factorial combination in a completely randomized block design. Duncan's multiple range test was used for the comparison between means of treatments according to Snedecor and Cochran, (1972) .
RESULTS AND DISCUSSION
A. Vegetative growth parameters:
All kinetin treatments resulted in a significant increment in leaf length, leaf number /plant and leaves fresh and dry weight/plant comparing the control treatment in both seasons regardless zinc treatments as shown in Table ( 1) . Kinetin at the rate of 90 mg/l gave the maximum growth parameters in the two seasons. Moreover, the highly concentration of kinetin promoted leaf length by 30.31 and 29.88%, leaf number /plant by 39.88 and 41.05%, leaves fresh weight by 36.86 and 44.10% and leaves dry weight by 45.26 and 43.33% comparing to the control treatment in the two seasons, respectively. This was primarily due to the role of kinetin in stimulation of the cell division, enlargement and cell number (Khalighi et al., 2005 and Schmulling, 2002) . The current findings were concided to (Neetu et al., (2016) , Ghatas (2015) , Sardoei et al., (2013) , Youssef and Mady (2013) and Youssef and Ismaeil (2009) as they observed that kinetin increased vegetative growth of leaf number/plant, fresh and dry weights of leaves/plant.
Referring to zinc treatments, it was clear that application of zinc significantly stimulated all vegetative growth parameters over untreated one (Table 1 ). The highly concentration of zinc application (150 mg/l) recorded the highest leaf length, leaf number /plant and leaves fresh and dry weight/plant without significant differences for lower concentration of 100 mg/l in some cases during the two seasons. These increasing may be attributed to the effects of zinc on major metabolic processes, as well as regulation of the cell division, cell cycle, the formation of the growth hormone auxin that produced by shoot tips, and controls leaf and shoot growth (Kocot et al., 2011 and Maerschel et al., 2007) .
These results are in corroboration with the earlier findings of (Hembrom and singh (2015) , Fahad et al., (2014) , Khalifa et al., (2011) , Reddy and Rao, (2012) and Halder, et al., (2007a) as they further reported that micronutrients applied to various bulbs as foliar spray enhanced vegetative growth characters.
Regarding the interaction between application of kinetin and zinc treatments throughout the two experimental seasons presented in Table ( 1), the highest growth parameters were observed from the sprayed plants with combination of kinetin at the rate of 90 mg/l and zinc 150 mg/l in the two seasons. However, this treatment enhanced leaf length by 52.7 and 38.6%, leaf number /plant by 47.8 and 51.0%, leaves fresh weight by 49.9 and 65.8% and leaves dry weight by 57.5 and 56.3% comparing to the control in the two seasons, respectively.
B. Effect on flowering parameters:
It is distinct from data presented in Table ( 2) that, the different kinetin treatments caused a steady and significant increase in all flowering stalk parameters by increasing kinetin rates which promoted stalk length by 27.87 and 27.22%, stalk diameter by 40.65 and 40.51%, stalk fresh weight by 53.92 and 56.97% and stalk dry weight by 46.76 and 56.72%. Data presented in Table  ( 3) indicated also that application of kinetin at the rate of 90 mg/l caused earlier flowering by 37.4 and 38.6 % compared with untreated plants throughout both seasons, respectively. Moreover, number of florets/flower was gradually and significantly increased by 47.80 and 40.53%, number of flowers/clump by 50.00 and 52.38% and flowering duration 35.06 and 38.69% in the first and second seasons respectively. These increments may be attributed to that kinetin can delay senescence and cause transport of many solutes from older parts of the leaves or even from older leaves into the treated zone (Salisbury and Ross, 1974) . In accordance with these results were those reported by Neetu et al., (2016), Ghatas, (2015) , Sable et al., (2015) , Youssef and Abd El-Aal, (2014), Eid et al., (2010 ) and Youssef and Ismaeil (2009) .
Regarding the effect of zinc treatments, it is clear from Table (2) that application of zinc at the rate of 150 mg/l significantly increased the flowering stalk length, stalk diameter, as well as fresh and dry weights in comparison to control treatment. These results are in harmony with those of Youssef and Abd El-Aal, (2014), Khalifa et al., (2011) , Reddy and Rao, (2012) and Eid et al., (2010) .
It is noteworthy, that high zinc concentration (150 mg/l) increased precocity of flowering by 13.6 and 9.1%, number of florets/flower by 26.26 and 29.26%, number of flowers/ clump by 23.53 and 21.06% and flowering duration by 22.22 and 16.55% during both seasons, respectively, over the control treatment as shown in Table ( 2).
The reason for early flowering and extended duration flower may be due to the fact that zinc promotes flower setting and helps in proper development of flowers (Devi1 et al., 2017) .
The improvement of flowering traits may be could be attributed that zinc plays a role in protein synthesis as evidenced by the accumulation of soluble nitrogen compounds such as amino acids and amides. Zinc participates in the biosynthesis of the plant auxin indole-3-acetic acid (Jamieson1983) Which reflected on vegetative growth, then flowering characters. These findings were in agreement with those of shah et al., (2015), Reddy and Rao, (2012) and Eid et al., (2010) .
As regards the interaction between the two studied factors, it is obvious that the combination between kinetin (90 mg/l) and zinc (150 mg/l) gave the highest record for both seasons. The combination of zinc and kinetin contributed more than their single application as increased flowering stalk length by 34.04 and 34.89%, stalk diameter by 41.36 and 42.42%, stalk fresh weight by 62.93 and 69.29% and stalk dry weight by 61.93 and 67.74%, earlier flowering by 37.77 and 32.56% compared with untreated plants throughout both seasons, respectively. Moreover, a gradual and significant increment percent for number of florets/flower was 60.00 and 55.58% and 60.00 and 61.54% for number of flowers /clump and 46.98 and 48.81% for flowering duration. These results may be attributed to micronutrients like zinc perform a specific role in plant growth like leaf number which, considered as an important factor in growth, responsible for photosynthesis and ultimately affecting the flower yield and quality, development and also helps in production of the quality produce. In addition, cytokinin is a hormone which can increase flowering production in many plants (Carey et al., 2008) . These results are in harmony with those of Abd El-Aziz and Balbaa, (2007) and Eid et al., (2010) . C. Effect on rhizomes and roots growth parameters: Clivia miniata. L bulbs grow slowly and offset formation rate is slow in them. Data presented in Table  ( 4) indicted that all kinetin rates significantly increased number of offsets per plant, fresh and dry weights of rhizomes/clump. Foliar spray of kinetin at the rate of 90 mg/l increased number of offset by 58.33 and 60.00%, fresh weight of rhizomes/ clump by 33.40 and 33.24% and dry weight of rhizomes/ clump by 35.83 and 49.12% over the control treatment in the two seasons, respectively. Data presented in Table ( 5) also illustrates all root parameters i.e. root length, number of roots/clump, fresh weight of roots/ clump and dry weight of roots/clump as affected by application of all kinetin treatments compared to control treatment. The highest rate of kinetin (90 mg/l) increased root length by 41.37 and 45.45 %, number of roots by 50.20 and 40.75%, fresh weight of roots/clump by 52.00 and 46.85% and dry weight of roots/clump by 37.85 and 28.65% in the first and second seasons respectively. Increasing offsets number can be attributed to the role of kinetin on promoting protein synthesis, increasing cell division and enlargement (Cheema and Sharma, 1982) . These results are in harmony with those of Aier et al., (2015) , Hembrom and Singh (2015) , Ghatas, (2015) and Sardoei et al., (2013) . Spraying cytokinins on Hemerocallis can increase offset production via affecting cell division, offsets size and growth by stimulating lateral bud's growth (Amling et al., 2007) .
Concerning the effect of zinc treatments on rhizome growth parameters i.e. number of offset per plant, fresh and dry weight of rhizomes/clump. Data illustrated in in Table ( 4) revealed that the high rate of zinc (150 mg/l) gave the highest values of offset production as well as fresh and dry weights of rhizomes/ clump as compared to control treatment in both seasons.
Similar trends in roots parameters in both seasons were obtained as shown data presented in Table (4) . As for the importance of zinc in plant structure and in physiological processes, it improves growth including, rhizome offset and rhizome production. These results are in a parallel line with those of Fahad et al., (2014) , Sharma, (2014) , Khalifa et al., (2011) and Kumar et al., (2003) .
Regarding the interaction between the two factors, it is obvious from data presented in Table  ( 5) that, all rhizomes and roots parameters were significantly raised by the application of combination of kinetin at the rate of 90 mg/l and zinc at the rate of 150 mg/l. Besides, number of offset per plant was raised by 66.6% in each seasons, fresh weight of rhizomes/ clump by 43.42 and 43.33%, dry weight of rhizomes/ clump by 55.89 and 57.69%, root length by 50.77 and 59.76%, number of roots/ rhizome 52.25 and 45.18%, roots fresh weight by 60.85 and 59.28% and roots dry weight by 41.15 and 36.27% over the control treatment in the two seasons, respectively. These results may be attributed to that zinc participates in synthesis of auxins and hence, enhances plant growth, also kinetin releases buds from apical dominance (Sarwar et al., 2012 and Salisbury and Ross, 1974) .
D -Effect on chemical constituents:
With respect to the effect of kinetin treatments on N, P, K%, chlorophyll (a), chlorophyll (b) and total carbohydrates content regardless of zinc treatment, data presented in Table ( 6, 7) illustrates that, all kinetin treatments significantly increased N, P, K percentage, chlorophyll (a), chlorophyll (b) and total carbohydrates content over the control treatment in an ascending order from the low to the high rate in the two seasons. The highest rate of kinetin (90 mg/l) significantly raised N% by 39.92 and 52.27%, P% by 38.56 and35.45% and K % by 31.32 and 31.51%, chlorophyll (a) by 34.79 and 40.31%, chlorophyll (b) by 31.92 and 40.66% and total carbohydrates content by (31.32 and 31.39%) in both seasons, respectively. These increments may be due to that kinetin promotes some genes, at the cellular level, and induces mitosis as well as development of chloroplast which caused more photosynthetic activity of plant leaves which reflected on more accumulation of metabolites in them especially for the kinetin treatment at the high rate (Yaronskay et al.,2007) . Similar results were observed by Ramtin et al., (2016) , Youssef and Abd EL-Aal (2014) , Khalifa et al., (2011 ), Eid et al., (2010 and Mohamed (2008) .
Regarding the effect of zinc treatments, it is clear from data also that all zinc applications significantly enhanced all chemical constituents comparing with the untreated plants as shown in Table ( 6, 7) . The highest rate of zinc (150 mg/l) significantly increased the N, P, k %, chlorophyll (a), chlorophyll(b) and total carbohydrates content compared to the control treatment in the two seasons. This increasing may be due to that zinc is an essential micronutrient necessary for sugar regulation, protein, starch syntheses and assorted enzymatic activity associated with plant growth and therefore, a low zinc concentration induces accumulation of amino acids and reducing sugars in plant tissue (Khosa et al., 2011) . Also these results indicated that zinc proved indispensable for better development of leaf chlorophyll content by fulfilling the micro-nutritional requirements of the plants. The increase in leaf chlorophyll content is directly due to an availability of nutrients at appropriate proportion and in proper time (Fahad et al., 2014) . Similarly, Khalifa et al., (2011) and Eid et al., (2010) showed that zinc at rate of 0.75, 1.50 and 3 g/l as foliar application significantly increased flowering bulbs characteristics, N, P, K, and total carbohydrates content.
Date presented in Table (6,7) showed the interaction between foliar and zinc treatment. The highest N, P, K %, chlorophyll (a), chlorophyll (b) and total carbohydrates content resulted from plants treated with kinetin at the rate of mg/l 90 and the high level of zinc at the rate of 150 mg/l in the two seasons. This treatment significantly raised N% by 46.33and 57.12%, P% by 51.86 and 51.38% and K % by 39.67 and 38.30%, chlorophyll (a) by 53.26 and 63.47%, chlorophyll (b) by 36.00and 47.10% and total carbohydrates content by 33.01and 27.89% comparing to the control treatment in both seasons, respectively. These results may be due to major metabolic processes, cell division, biosynthesis of protein, carbohydrate and chlorophyll, metabolism regulation of nucleic acid, sacharides and lipid metabolism. In addition, kinetin is the essential component of plant cells, affecting the uptake and accumulation of zinc in plant tissues and induced concentration changes of zinc in plants (Kocot et al., 2011 and Sarwar et al., 2012) . These results are in accordance with those of Kocot et al., (2011) and Eid et al., (2010) . F-Correlation of Clivia miniata L. Features:
Results indicated that there is a highly significant correlation between all growth parameters of C. miniata L as shown in Table ( 8) . There is a direct relationship between leaf length and leaf number /plant. With the increasing leaf number/plant, leaf length and leaves f.w., leaf induces light absorption ability and also induces the total capacity of plant's photosynthesis process, its growth and, ultimately the overall performance like increasing length, diameter and fresh weight of flowering stalk in addition, number of offset and rhizomes/clump (f.w). Hence, there is a clear correlation between the length, diameters and fresh weight of stalk and No. of florets/flowers and /clump and flowering duration on plant. Naturally, by increasing length, diameter and fresh weight of stalk, No. of florets/flower and /clump and flowering duration on plant will increase. Possibly, the higher number of florets/flower and flowers /clump with zinc and kinetin treatment is due to that kinetin cause transport of many solutes from older parts of the leaves or even from older leaves into the treated zone which caused superior flowering, in addition, zinc might cause superior vegetative growth, stimulatory and catalytic effects of zinc on metabolic processes and ultimately on flower yield and quality (Salisbury and Ross, 1974) . Length, number and fresh weight of leaves /plant and length, diameter and fresh weight of stalk/plant resulted in the highest negative correlation with flowering starting date. With an increasing in previous traits thereby, it reduces number of days to flowering. Zinc with kinetin foliar application, induces the offset and rhizomes production, root length, number of roots/clump and roots/clump (f.w).
A significant relationship exists between the length, number and fresh weight of leaves per plant and offset and rhizomes production with an increase in leaves number, thereby, it induces leaf length and leaves fresh weight. Zinc with kinetin foliar application induces the light absorption and photosynthesis, especially in the stalk and leaf and enhances the complete physiological processes, growth and eventually causes offset and rhizomes production (Pazurkiewicz- Kocot et al., 2011 , Sarwar et al., 2012 and Salisbury and Ross, 1974 . By the importance of zinc in plant structure and in physiological processes and kinetin stimulating lateral bud's growth, they maximize rhizomes and offset production. Hence, it can be concluded that, increasing the concentration of zinc (150 mg/l) and kinetin (90 mg/l) has a positive impact on overall all growth and performance of Clivia miniata L. plant.
CONCLUSION
From the findings of the present study, it can be shown that application of combination between kinetin at the rate of 90 mg/l and zinc the rate of 150 mg/l as foliar spray after three weeks of planting Clivia miniata, three times, with three weeks' intervals, not only influenced vegetative growth and flowering in the plant, but also increasing flowering duration, the number of offset produced per plant, rhizomes weight and chemical constituents. Clivia miniata
